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PROBLEM TO BE SOLVED: To provide a lithography 
projection system that has a programmable 
patterning means suitable to use with EUV radiation. 
SOLUTION: This Is a programmable patterning 
means to be used with a lithography projection 
system having two or more reflective elements A, B 



and C. This programmable patterning means 
comprises two distributed Bragg reflectors 51, 52 in 
which each reflective element is arranged in the 
direction of the projected radiation beam. The 
separation distance D2 between those two distributed 
Bragg reflectors is adjustable between a first position 
which has a reflectivity of substantially zero by 
Interference to weaken the reflections from the first 

and second dlstnbuted Bragg reflectors 51, 52, and a second position which has a large 
reflectivity by interference to enhance their reflections. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
daaaages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] 

The radiation system for offering the projection beam of a radiation, 

The programmable patteni fonnation means for forming a pattern in said projection beam according 

to a desired pattern, 

The substrate table for holding a substrate, 

In the lithography projection equipment which has a projection system for projecting said beam by 
which pattern attachment was carried out on the target part of said substrate, 

Said programmable pattern formation means has two or more reflective elements, and it has the 1st 

and 2nd distribution Bragg reflection machines with which each reflective element aligned in the 
direction of the incidence projection beam of a radiation substantially mutually, and a means for 

adjusting those sepai'ation in said direction, 

In the 1st location the separation of said 1st distribution Bragg reflection machine and said 2nd 
distribution Bragg reflection machine Bring about the destructive interference of the reflection from 
the 1st distribution Bragg reflection machine, and the reflection from the 2nd distribution Bragg 
reflection machine, and the reflection factor of a reflective element is made comparatively low fay it, 
and it sets in the 2nd location by it. The separation of said 1st distribution Bragg reflection m.achine 
and said 2nd distribution Bragg reflection machine Lithography projection equipment characterized 
by bringing about the constractive interference of the reflection from the 1st distribution Bragg 
reflection machine, and the reflection from the 2nd distribution Bragg reflection machine, and the 
reflection factor of a reflective element being made comparatively highly by it. 
[Claim 21 

It is lithography projection equipment according to claim 1 which a part of radiation from a 
projection beam passes the 1st distribution Bragg reflection machine, it carries out incidence to the 
2nd distribution Brage, reflection machine in said each reflective element, and is characterized by the 
2nd distribution Bra^g reflection machine reflecting a part of this radiation [ at least ] tiaat carried out 
incidence. 
[Claim 3] 

Lithography projection equipment according to claim 1 or 2 characterized by the ability to offer the 
range of a setup where the actuator for adjusting the location of said 1st and 2nd distribution Bragg 
reflection machines is set up in so that two or more locations between the 1st location and the 2nd 
location may be taken, and the reflection factor of said reflective element can take it by it. 
[Claim 4] 

Lithography projection equipment given in any 1 term from claim 1 to which two or more reflective 

elements are characterized by having the 1st common distribution Bragg reflection machine to claim 
3. 

[Claim 5] 

Lithography projection equipment given in any 1 term from claim 1 to which the projection beam of 
said radiation is an EUV radiation, and the difference of the separation of the 1st distribution Bragg 
reflection machine between said 1st location and said 2nd location and the 2nd distribution Bragg 
reflection machine is characterized by being [ of the wavelength of an EUV radiation ] a quadrant 
substantially to claim 4. 
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[Claim 6j 

Lithography projection equipment given in any 1 temi from claim 1 characterized by the means for 

adjusting the separation of said 1st distribution Bragg reflection machine and said 2nd distribution 
Bragg reflection machine being an electrostrictive actuator to claim 5. 
[Claim 7] 

It is lithography projection equipment according to claim 6 which has the piezo-electric element with 
two or more common reflective elements, however is characterized by each reflective element 
having at least one electrode only relevant to the reflective element for generating the local piezo- 
electric effect to the reflective element. 
[Claim 8] 

Lithography projection equipment given in any 1 term from claim 1 characterized by the means for 
adjusting the separation of said 1st distribution Bragg reflection machine and said 2nd distribution 
Bragg reflection machine being an electrostatic actuator to claim 5. 
[Claim 9] 

The step which offers a substrate, 

The step v/hich offers the projection beam of a radiation using a radiation system, 

The step which uses a programmable pattern formation means and gives a pattern to a projection 

beam, 

The step which projects the beam of the radiation by which pattern formation was carried out on the 

target part of a substrate 

In the ****** device manufacture approach. 

Said programmable pattern formation means has two or more reflective elements, and the reflection 
factor of each reflective element is the distance between the distribution Bragg reflection machines 
of the pair which constitutes each reflective element, and is substantially determined as the 
projection beam of a radiation with the distance of an parallel direction. 

The device manufacture approach characterized by said device manufacture approach containing 
further the step which sets up the distance between said a pair each of distribution Bragg reflection 
machines so that the reflection factor of a request of each of said reflective element may be offered 
according to a desired pattern. 

[Translation done.] 
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* NOTICES * 

JPO and IHPIT are not responsible £or any 
dajnag@s caused by 'the use of t;h±s t:ranslat±on . 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 
This invention, 

The radiation system for supplying the projection beam of a radiation. 

The programmable pattern formation means for carrying out patterning of the projection beam 
according to a desired pattern, 

The substrate table for holding a substrate, 

The projection system for projecting the beam by which patterning w^as carried out on tlie target part 
of a substrate 

It is related with the lithogi'aphy projection equipment which ****. 
[0002] 

[Description of the Prior Art] 

Lithography projection equipment is used for manufacture of an integrated circuit (IC), a flat-panel 
display, and other devices equipped with precise structure, A programmable pattern formation means 
generates the pattern corresponding to each layer of IC. The image (image) of this pattern is fomied 
in the target part (for exam^ple, it consists of some one or more chips) on the substrate (a silicon 
wafer or glass plate) covered in the layer of radiation sensitive material (resist). 
[0003] 

A substrate can pass through an under coat, resist covering, and various procedures like software 

BEKU before this image formation step. After exposure, a substrate can receive after [ exposure ] 
BEKU (PEB), development, and other procedures like measurement/inspection of hard and the 
image feature BEKU and formed. These imprint procedures bring about the pattern formation layer 
of a resist on a substrate. One or more pattern steps whose intention it has so that each, such as 
deposition, etching, ion implantation (doping), metallization, oxidization, and chemical mechanical 
polishing, may finish and create the layer of a device or may correct it continue. When some layers 
are required, this ail procedures or deformation of those is repeated for every new layer. Finally, the 
array of a device comes to exist on a substrate (wafer). Next, by dicing or approach like sewing, 
these devices of each other can be separated and each device can be attached in the carrier comiected 
to the pin etc. after that. Much infonnation can be acquired [ rather than ] from "Microchip 
Fabrication:A practical Guide to Semiconductor Processing (manufacture of a microchip: practical 
use guide to semi-conductor processing)", the 3rd edition, Peter van Zant, MAGUROHIRU 
publication, 1997, and ISBN 0-07-067250-4 about such a process. This book is built into this 
specification by reference. 
[0004] 

In order to fill demand of forming a small component by the device top manufactured with 
lithography projection equipment, the radiation of shorter wavelength, such as an EUV radiation, 
must be used. However, the conventional progiammable pattern formation means is not suitable for 
using it with an EU'V radiation. For example, probably the surface tension of the multilayer 
laminating used for reflecting EUV light will be very high, and, for this reason, will incurvate the 
element in the conventional space optical modulator. 
[0005] 
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[Problem(s) to be Solved by the Invention] 

The purpose of this invention is offering the lithography projection equipment suitable for using it 

with an EW radiation which has a programmabie pattern formation means. 

[0006] 

[Means for Solving the Problem] 

According to this invention, these purpose and otlier purposes ai^e lithography equipment which was 
specified in the paragraph of the beginning. 

The programmable pattern formation means is equipped with two or more reflective elements, and 
each reflective element is equipped with the 1st and 2nd distribution Bragg reflection machines 
mutually located in a line in the direction of the radiation projection beam which carries out 
incidence substantially, and the means for adjusting those separation in said direction. 
In the 1st location the separation of the 1st distribution Bragg reflection machine and the 2nd 
distribution Bragg reflection machine Bring about the destructive interference of the reflection from 
the ist distribution Bragg reflection machine, and the reflection fi'om the 2nd distiibution Bragg 
reflection machine, and the reflection factor of a reflective element is made comparatively low by it, 
and it sets in the 2nd location. The separation of the 1st distribution Bragg retlection machine and the 
2nd distribution Bragg reflection machine The constRictive interference of the reflection from the 1st 
distribution Bragg reflection machine and the reflection from the 2nd distribution Bragg reflection 
machine is brought about, and it is attained by the lithography equipment characterized by the 
reflection factor of a reflective element being made comparatively highly by it. 
[0007] 

This configuration offers the programmable pattern formation means which can control each 
reflective element to change comparatively high reflection and comparatively low reflection in the 
specific wavelength of the radiation containing an EUV radiation. Therefore, a programmable 
pattern formation means can give a desired pattern to a beam by setting various reflective elements 
as various conditions, 
[0008] 

Moreover, the actuator used in order to adjust the separation of the 1st distribution Bragg reflection 
m.achine in each reflective element and the 2nd distribution Bragg reflection machine sets separation 
as one of two or more of the locations, and it sets up so that two or more level between the 1st 
location w^hose reflection is zero substantialiy about the reflection factor of a reflective element, and 
the 2nd location whose reflection factor is max may be taken. This makes easy better control of the 
pattern given to a projection beam. 
[0009] 

In order to make manufacture of a programmable pattern formation means easy, two or more 

reflective elements can have the 1st comn^ion distribution Bragg reflection machine. At this time, the 
reflection factor of each reflective element is set up by moving the 2nd distribution Bragg reflection 
machine to the 1st common distribution Bragg reflection machine. 
[0010] 

Preferably, each distribution Bragg reflection machine is designed so that the ElA^ radiation in the 
wavelength used may be reflected separately, the projection beam of a radiation is an EUV radiation 
and the difference of the separation of the 1st distribution Bragg reflection machine between the 1st 
location and the 2nd location and the 2nd distribution Bragg reflection machine is about 1/4 of the 
v/avelength of the EU\^ radiation used. This configuration offers the greatest contrast of the 
maximum reflectance of a reflective element, and the minimum reflection factor. 
[0011] 

A means to adjust the separation of the 1st distribution Bragg reflection machine and the 2nd 
distribution Bragg reflection machine can be made into an electrostrictive actuator. The engine 
performance of such an actuator is mlly understood and can control migration of such an 
electrostrictive actuator by very high precision. Since the successive range of an electrostrictive 
actuator is about several nanometers and a required precision is the range below NANOMETORU, 
this is required. For example, in order to offer ten gray level between the 1st location and the 2nd 
location, the difference between the separation in an adjoining location is about 0.2-0. 5mn. 
[0012] 
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Each reflective eiement can have a piezo-eiectric element according to individual for moving one of 
the distribution Bragg reflection machines. Or it can have a piezo-electric element with two or more 
common reflective elements. Since the piezo-eleciric effect is local to the electrode which supplies 
an electrical potential difference to a piezo-electric element, this is possible. A local effect can be 
used in order to adjust the location of the distribution Bragg reflection machine in each reflective 
element according to an individual. By use of a common piezo-eiectric element, manufacrure of a 
programmable pattern formation means can be simplified sharply. 
[0013] 

As an alternative gestalt of further others, the means for adjusting the separation of the 1st 
distribution Bragg reflection machine and the 2nd distribution Bragg reflection machine may be 
based on an electrostatic actuator. Since this does not need offer of a piezo-electric element, it can 
reduce the complexity of a programmable pattern formation means, and can make the manufacture 

easy. 
[0014] 

According to the viewpoint of further others of this invention 

The step which offers a substrate. 

The step w4iich offers the projection beam of a radiation using a radiation system. 

The step which uses a programmable patteni fonnation means and gives a pattern to a projection 
beam, 

The step which projects the beam of the radiation by which pattern formation was carried out on the 

target part of a substrate 

It is the ****** device manufacture approach. 

Said programmable patteni fonnation means is equipped with two or more reflective elements, and 
the reflection factor of each reflective element is the distance between the distribution Bragg 
reflection machines of the pair which constitutes each reflective element, and is substantially 
determined as the projection beam of a radiation with the distance of an parallel direction. 
The device manufacture approach characterized by the device manufacture approach containing 
further the step which sets up the distance between said a pair each of distribution Bragg reflection 
machines so that the reflection factor of a request of each reflective element may be offered 
according to a desired pattern is offered. 

rooisi 
I, ji 

Vocabulary "a programmable pattern formation means" which is used here should be widely 
interpreted as what calls the m*eans which can be used for giving the cross section by which pattern 
fonnation was carried out to the radiation beam which canies out incidence so that a desired pattern 
can be created into the target part of a substrate. Moreover, the vocabulaiy "a light valve" and a 
"space optical modulator" (SLM) can be used in this context. The example of such a pattern 
formation means contains the following. 
(1) Programmable Miller Alley 

This can have the front face which has a viscoelasticity control layer and a reflecting surface and in 
which matrix addressing is possible. As for such a basic principle of equipment, the field which is 
not addressed on the other hand reflects incident light as the diffracted light, and the field where the 
reflecting surface (for example) was addressed reflects incident light as the non-diffracted light. A 
suitable spatial filter can be used, filter removal of the aforementioned non-diffi"acted light can be 
carried out fi'om a reflective beam, it can leave only the diffracted light behind, and a substrate can 
be made to reach. Thus, pattern attachment of the beam is carried out according to the addressing 
pattern of the fi^ont face in which matrix addressing is possible. The array of a diffraction-grating 
light control valve (GLV) can also be used in the same mode. Each GLV consists of two or more 
reflective ribbons which can be related mutually and can deform so that the diffraction grating which 
reflects incident light as the diffracted light may be fonned. Small Miller's matrix array is used with 
other programmable operation gestalten of Miller Alley. This small each of Miller can make it 
inclme separately around an axis by adding suitable local electric fi.eld or using a piezo-electric 
actuation means. Too, Miller is an addressable matrix as addressed Miller reflects an incidence 
radiation beam in the different direction to Miller who is not addressed. Thus, pattern formation of 
the reflective beam is carried out according to the addressing patteni of matrix addressable Miller. 
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Required matrix addressing can be performed using a suitable electronic means. In the situation of 
above both, a programmable pattern formation means can contain one or m*ore programmable Miller 
Alley. About such Miller Alley, much infonnation is collectable from U.S. Pat. No. 5,296,891, U.S. 
Pat No. 5,523,193, the PCT patent application WO 98/T^o. 38597, and WO 98/No. 33096. These 

patents are included in this specification by reference. 
(2) A programmable LCD array 

An example of such structure is shown in U.S. Pat. No. 5,229,872. This patent is included in this 

specification by reference. 
[0016] 

When the prior bias, the optical contiguity amendment feature, phase change technique, and 
multiple-times exposure technique of a feature are used, please understand that the pattern ''was 
expressed" with the programmable pattern formation means may differ from the pattern finally 
imprinted the layer of a substrate, or on a substi'ate substantially. 
[0017] 

For facilitation, a projection system may be called a "lens/' However, this vocabulary should be 
widely interpreted as what includes for exam^ple, a dioptrics system, a reflected light study system, a 
KATADIOPUTORIKKU system, and the projection system of various classes containing a micro 
lens array. The vocabulary ''a projection system'' used with this application should understand only 
expressing the system of the arbitration for imprinting a pattern formation beam with a substrate 
from a programmable pattern formation means. Moreover, a radiation system can operate according 
to either of these design methods, and caii contain the component part which orients, and operates 
orthopedically or controls the projection beam of a radiation. Furthemiore, such a component part 
may also be put in block in the bottom, or may be independently called a ''lens/' Filling the space 
between the definitive element of a projection system and a substrate with the liquid which has a 
larger refractive index than 1 is proposed. Since an exposure radiation has shorter w^avelength in this 
liquid, this makes image formation of a smaller feature possible. This invention can also be used 
with this kind of equipment. Furthermore, lithography equipment may be a thing of a class which has 
two or more substrate tables (md/ov, two or more mask tables). With the equipment of such a "multi- 
stage", an additional table may perform a preparation step on 1 or two or more of other tables, being 
used for juxtaposition or using I or two or more tables for exposure. Dual stage lithography 
equipment is indicated by U,S, Pat. No. 5,969,441 and the international public presentation WO 
98/40791 . These are included in this specification by reference. 
[0018] 

Although especially the thing for which the equipment by this invention is used by manufacture of 
IC may be referred to on these specifications, such equipment should understand having many of 
other possible applications clearly. For example, it can be used by manufacture of induction and the 
detection pattern of an accumulation light system and magnetic domain memory, a liquid crystal 

display panel, the thin film magnetic head, a thin film transistor liquid crystal display, a printed- 

circuit board (PCB), etc. 

[0019] 

In this reference, the vocabulary "a radiation" and a "beam" are used so that the electromagnetic 
radiation containing ultraviolet rays (wavelength is 365, 248, 193, 157, or 126nm), EUV (it is in 

extreme ultraviolet rays, for example, the range whose wavelength is 5-20nm) and an ion beam, or a 

particle beam like an electron beam of all classes may be included. 

[0020] 

Next, the instantiation implementation gestalt of this invention is only explained with reference to an 

attached schematic-diagram side as an example. 

[0021] 

The corresponding reference mark shows corresponding components among drawing. 
[0022] 

[Embodiment of the hivention] 
(Operation gestalt 1) 

DrawJn.g_T shows typically the lithography projection equipment according to the specific operation 
gestalt of this invention. This equipment is equipped with the following. 
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(1) The radiation systems Ex and IL which are equipped with the radiation source LA in [ for 
supplying the projection beam PB of a radiation (for example, UV radiation) ] this specification, 

(2) The progranuPiable patteni fomiation means PPM for forming a pattern in a projection beam (for 
example, programmable Miller Alley). Generally, the location of a programmable pattern formation 
means is fixed to Element PL« However, that is not right and you may connect with a positioning 
means by which a pattern formation means can be correctly positioned to Element PL. 

(3) The object table WT connected to the positioning means for having a substrate holder for holding 
Substrate W (for example, resist covering silicon wafer), and positioning a substrate correctly to 
Element PL (substrate table). 

(4) The projection system PL for projecting the beam by which pattern fonnation was earned out on 
tire tai'get part C of Substrate W (for example, it consisting of one or more chips) "lens" (for 
example, a quartz and/or a CaF2 lens system, a KATADIOPUTORIKKU system equipped with the 
lens element created from such an ingredient, or the Miller system). This projection system can 
project the image of a programmable pattern formation means on a substrate. As an exception 
method, a projection system may project the image of the secondary source (secondary source), and 
the element of a pattern formation means programmable for this source acts as a shutter. A 
projection system can also be equipped with a micro lens array (referred to as MLA), in order to 
form for example, the secondary source and to project a microspot on a substrate again, 

[0023] 

This equipment is a reflective mold as shown here (that is, it has a retlective programmable pattern 
formation means). However, generally this equipment can also be used for example, as a 
transparency mold (that is, you may have the transparency progranunable pattern formation means). 
[00241 

A radiation source LA (for example, excimer laser) generates the beam of a radiation. This beam is 
that either after passing through conditioning means, such as direct or a beam expander Ex, and it is 
sent to lighting system (ligliting system) IL, A lighting system IL can be equipped with the 
adjustment device AM for setting up the outside-radius range and/or inside-radius range (usually 
called sigma-outer and sigma-inner, respectively) of intensity distribution in abeam. Furthennore, 
generally a lighting system is equipped with other components with various Integrators IN, substage 
condensers CO, etc. Thus, the beam PB applied by the programmable pattern fonnation means PPM 
has desired unifonn intensity distribution in the cross section. 
[0025] 

although it is what should be minded about drawing 1 , a radiation source LA may be in housing of 
lithography projection equipment (for example, when a radiation source LA is a mercury lamp, it 
comes out so and there are many a certain things), and a radiation source LA is far from lithography 
projection equipment, it is sepai'ated, and the radiation beam to generate may be drawn into 
equipment (for example, suitable orientation Miller — using it) There are many scenarios of this 
latter, when the radiation source LA is an excimer laser. This invention and a claim include both 
these scenarios. 
[0026] 

Beam PB intersects the programmable pattern formation means PPM after that. The beam PB 
reflected by the programmable pattern formation means PPM passes through the projection system 
PL. This projection system PL completes Beam PB as the target part C of Substrate W. Using a 
positioning means (and the interference measurement means IF), the substrate table WT can be 
correctly moved so that a different target part C in the path of Beam. PB may be positioned. When 
used, the positioning means for programmable pattern formation means can be used, for example, 
the location of the programmable pattern formation means PPM about the path of Beam PB can be 
correctly corrected during a scan. Generally, migration of the object table WT is performed using a 
long stroke module (coarse positioning) and a short stroke module (precision positioning). These 
modules are not clearly shown in drawingj. . The same system can be used and a programmable 
pattern formation means can also be positioned. Please understand that make a projection beam 
movable, and it is made for an object table and/or a programmable pattern formation means to have a 
fixed position on a /addition target, and he can be provided with required relative displacement as an 
exception method. 
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[0027] 

Although this specification explains the lithography equipment by this invention in order to expose 
tiie resist on a substrate, please also understand that this invention can project the pattern formation 
projection beam for not being limited to this application, but using this equipment, and using it with 

resist loess lithography. 
[0028] 

The equipment of illustration can be used in the four desirable modes. 

(1) Step mode 

It is collectively projected on the target part C by all the patterns in a programmable pattern 
formation means "with namely, single flash plate." Next, the substrate table WT is moved to a 
location which is different in x and/or the direction of y so that a different target part C may be 
irradiated with Beam PB. 

(2) Scan mode 

Although it is fundamentally the same as step mode, not being exposed however with a "flash plate" 
v,^ith the specific single target part C differ. Instead, a programmable pattern fonnation means is 
movable at a rate v in a specific direction "the so-called scanning direction of y", for example, the 
direction, consequently the projection beam PB comes to scan the whole programmable pattern 
formation means. In parallel to this, the substrate table WT moves to the same direction or the same 
opposite direction by rate V=Mv at coincidence. Here, M is the dilation ratio of Lens PL. Thus, it is 
not necessary to compromise on resolution and the comparatively big target part C can be made to 
expose. 

(3) Pulse mode 

A programmable pattern formation means stands it still substantially, and is maintained, the pulse 
radiation source is used, and all patterns are projected on the target part C of a substrate. The 
substrate table WT is essentially moved at a fixed rate so that the projection beam PB may scan 
Riiine which crosses Substrate W. The pattern of a programmable pattern formation means is 
updated if needed between the pulses of a radiation system, and the timing of a pulse is together put 
so that the continuous target part C may be exposed in the location where it is required on a 
substrate. Therefore, a projection beam can cross and scan Substrate W and can expose a perfect 
pattern to the strip of a substrate. A process is repeated until a perfect substrate is exposed for every 
Rhine. 

(4) Continuation scan mode 

Although it is fundamentally the same as pulse mode, a fixed radiation source is used substantially 
and the points of being updated in connection with a projection beam crossing a substrate, and the 
pattern of a progi'ammable patteni formation means scanning, and exposing a substrate differ. 
[0029] 

The combination over the mode used mentioned above and/or deformation, or completely different 

mode used is also employable, 
[0030] 

Drawing 2 shows the distribution Bragg reflection machine of the class used by this invention, A 
distribution Bragg reflection machine consists of multilayer laminatings 10. With the distribution 
Bragg reflection vessel for EUV, the layers 12, 14, and 16 of silicon can constitute a laminating 10 
from layers 11, 13, and 15 of the molybdenum inserted in betv^^een. A high reflection factor (about 
70%) is obtained by the constructive interference of the radiation reflected from the top faces i la, 
13a, and 15a of the metal layers 11, 13, and 15. In order to make formation of this interference into 
the maximum, the top faces 1 la and 13a of the metal (that is, incident angle was taken into 
consideration) layer in the direction to which a radiation is turned, and distance between 15a should 
be made the multiple of the one half of the wavelength of the radiation used. Although the 
distribution Bragg reflection machine of drawing 2 has tliree metal layers ail over drawing, please 
understand in fact that many layers, for example, 80 layers, can be far used for the optimal reflection 
factor. About a distribution Bragg reflection machine, the information on many in EP 1,065,532A 
and EP 1,065, 568 A can be acquired, and these are included in this specification by reference. 
[0031] 

Drawj.n£„3 shows tj^pically the reflective element of the programmable pattern formation meaiis used 
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by this invention. A programmable pattern formation means consists of two or more reflective 
elements constituted on the front face where incidence of the projection beam of a radiation is 

carried out. Each reflective element can be controlled according to an individual, and, thereby, the 
beam reflected by the progreimmable pattern formation means contains a desired pattern by changing 
some reflection factors of a reflective element in the cross section. Each reflective element consists 
of tvv^o distribution Bragg reflection machines 10 and 20, and these reflectors of each other are put in 
order in the direction of the radiation projection beam which carries out incidence so that the 
radiation of the arbitration which passes along the 1st distribution Bragg reflection machine 10 may 
carry out incidence to the 2nd distribution Bragg reflection machine 20. When the distance D2 
between top-face 1 5a of the metal layer of two (that is, the angle of incidence of a beam was taken 
into consideration) distribution Bragg reflection machines 10 and 20 in the direction of the beam of a 
radiation and 21a is the multiple of the one half of the wavelength of the beam of a radiation, the 
reflection from two distribution Bragg reflection machines 10 and 20 suits in slight strength, and 
interferes, and the whole reflection becomes max. However, when the distribution Bragg reflection 
machines 10 and 20 are positioned so that only the quadrant of the wavelength of a radiation may 
change distance D2 from a front location as shown in drawing 3 , a negative interference with the 
reflection from the 1st distribution Bragg reflection machine 10 and the reflection from the 2nd 
distribution Bragg reflection machine 20 brings about the reflection factor of zero substantially [ a 
reflective element ]. By adjusting the value of distance D2 so that it may enter between these two 
locations, the middle level of the reflection factor between zero and maximum can be obtained. 
Preferably, distance D2 can be adjusted to one of the arbitration of the location of about 200 places 
between the locations about maximum reflectance and the minimum reflection factor. Or the location 
of a distribution Bragg reflection machine is controHable to make possible the continuous setting 
range of distance D2. 
[0032] 

Dra wing 4 shows three reflective elements A, B, and C of the programmable pattern formation 
means by this invention. The reflective element A consists of two distribution Bragg reflection 
machines 31 and 32 and electrostrictive actuators 33 which were mentioned above. Similarly, the 
reflective element B consists of distribution Bragg reflection machines 34 and 35 and a piezo-electric 
element 36, and the reflective element C consists of distribution Bragg reflection machines 37 and 38 
and an electrostrictive actuator 39. By impressing an electrical potential difference to electrostrictive 
actuators 33, 36, and 39, the location of the bottom distribution Bragg reflection machines 32, 35, 
and 38 can be moved to the bottom distribution Brage reflection machines 31, 34, and 37, 
respectively, and this changes the reflection factor of each reflective elements A, B, and C. 
[0033] 

As shown in drawing 4 , each retlective elements A, B, and C have the respectively separate piezo- 
electric elements 33, 36, and 39. How^ever, it can also have a piezo-eiectric element with two or more 
common reflective elements. The piezo-electric effect is restricted to the field which surround 
immediately the electrical potential difference impressed to a piezo-electric element. Therefore, by- 
providing the field of the common piezo-electricity element corresponding to a specific reflective 
element with an electrical potential difference, only the bottom distribution Bragg reflection machine 
of the reflective element is moved, and, thereby, only the reflection factor of the reflective element is 
only adjusted. Therefore, two or more reflective elements which share a piezo-electric element are 
controUable by attaching two or more electrodes in a single piezo-electric element. 
[0034] 

Itoin^ shows defbrmaiion of this operation geslalt of further others. Each reflective elements D, 
E, and F have the bottom distribution Bragg reflection machines 42, 45, and 48 original with it, and 
can adjust the location using electrostrictive actuators 43, 46, and 49. However, the reflective 
elements D, E, and F share the common bottom distribution Bragg reflection machine 41 in this case. 
With the size of a programmable mask, it can also make it common only to the lot to make the 
bottom distribution Bragg reflection machine 41 common to all the reflective elements in a 
programmable mask. As mentioned above, a retlective element can also share a common piezo- 
electric element. 
[0035] 
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Dravvjrig_6 shows the operation gestalt of drawing 4 more to the detail. The bottom distribution 
Bragg reflection machine 51 of each reflective elements A, B, and C is supported by supporters 54 
and 55. A supporter can be used as the stanchion betvv^een the reflective elements A and B and C as 
shown in dr awin g 6 . Or mesh-like structure can be formed and the bottom distribution Bragg 
reflection machine 51 may be arranged on it. The bottom distribution Bragg reflection machine 52 is 
supported on the piezo-electric layer 53. The gap 58 between two distribution Bragg reflection 
machines can be substantially filled up into the beam of a radiation with the conditions of being 
transparent, with foam, or can be made into a vacuum. The piezo-eiectric element 53 has the top 
electrode 56 and the bottom electrode 57, in order to operate an electTostrictive actuator, it offers an 
electrical potential difference, and thereby, it changes the size of the gap 58 between a bottom 
distribution Bragg reflection machine and a bottom distribution Bragg reflection machine. The top 
electrode layer 56 is made common about all reflective elements, and an active signal may be offered 
by the bottom electrode layer 57. As an exception method^, a bottom distribution Bragg reflection 
machine can be used as an up electrode. As mentioned above, a bottom distribution Bragg reflection 
machine and/'or a piezo-electric element can be carried out in common about some of reflective 
elements or all. 
[0036] 

(Operation gestalt 2) 

DrawingJZ shows the alternative implementation gestalt of this invention which can adjust the 
distance between distribution Bragg reflection machines using electrostatic attraction by using a top 
and the bottom distribution Bragg reflection machines 61 and 62 as an electrode. In this case, it is 
necessary to use supporters 64 and 65 so that a distribution Bragg reflection machine may be 
provided with a signal, and the gap 68 between distribution Bragg reflection machines needs to be 
non-conductive. A gap can be made into a vacuum or can be filled up with foam. 
[0037] 

Supporters 64 and 65 GUi'\'e and the separation between distribution Bragg reflection machines is 
changed as the electrostatic force between two distribution Bragg reflection machines 61 and 62 

increases. 
[0038] 

The advantage of this operation gestalt is needing only less than dozens of volts, in order to produce 

required migration of a piezo-electric element. 
[0039] 

Although the specific operation gestalt of this invention has been mentioned above, please 
understand that this invention can be carried out in forms other than the above. There is no intention 
which restricts this invention to this explanation, 
[Brief Description of the Drawings] 

[Draw ing 1] It is drawing showing the lithography projection equipment by 1 operation gestalt of 

this invention. 

[Drawing 2] It is drawing showing the distribution Bragg reflection machine suitable for using it by 
this invention. 

[Drawing 31 It is drawing showing use of two distribution Bragg reflection machines for creating the 
eiement which has the reflection factor which can be adjusted. 

LDrawiiig_4] It is drawing showing a part of programmable pattern tormation means by this 

invention. 

[Dmwing 5] It is drawing showing a part of other programmable pattern formation means in the pan 

by this invention, 

[Drawing 6] It is drawing showing a part of eiectrostrictive actuator drive type programmable pattern 
formation means by this invention, 

IprawingJ?] It is drawing showing a part of electrostatic actuator drive type pro gi*arrmi able pattern 

formation means bv this invention. 

[Description of Notations] 

LA Radiation source 

Ex Beam expander 

IL Lighting system 
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AM Adjustment device 

IN Integrator 

CO Substage condenser 

PL Projection system 

PPM Programmable pattern formation means 

C Target part 

PB Projection beam 

W Substrate (wafer) 

WT Object table (substrate table) 

A, B, and C Reflective element 

10 Multilayer Laminating 

11, 13, and 15 Metal layer 

12, 14, and 16 Silicon layer 

31, 32, 34, 35, 37, and 38 Distribution Bragg reflection machine 
33, 36, and 39 Electrostrictive actuator 
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* NOTICES * 



crPO and IHPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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